The tectonised and metamorphosed mudrocks within the Variscan accretionary prism 8 of the Kaczawa Mountains in SW Poland comprise sedimentary mélanges together with more 9 coherent stratigraphic units; some represent large olistoliths, deposited in a submarine trench. 10
Introduction 19
The processes taking place in active submarine trenches are difficult to study because 20 such regions are poorly accessible. The study of deep sea cores allied with geophysical 21 analysis has provided an overall picture of this environment (e.g. von Huene & Suess, 1988; 22 von Huene & Scholl, 1991 , 1993 Clift & Vannucchi, 2004; Stern, 2002; Scudder et al. 2009 ) 23 but the unconsolidated sediment is difficult to sample for detailed study of sedimentary 24 2 fabrics. Ancient examples are typically intensively disrupted through metamorphic and 25 tectonic activity associated with subduction (e.g. Bettelli & Vannucchi, 2003; Osozawa et al. 26 2009, and refs. therein). However, remarkable, communist-era deep borehole core material 27 from Poland (Figs. 1, 2 , 3) has yielded fine detail of tectonic fabrics imposed upon poorly 28 consolidated deposits Collins et al. 2000) . 29
Although a rapid loading of water saturated sediments in a trench environment and 30 the stratal disruption due to dewatering on a very shallow level has been reported (e.g. Kleist, 31 1974; Cowan, 1985 ; Moore et al. 1985; Byrne et al. 1993; Ujiie, 2002; Hashimoto et al. 32 2006; Moore et al. 2007; Saffer, 2010) , their relation to processes taking place at greater 33 depths within the accretionary prism environment has not been explored to date. We here 34 suggest that characteristic fabrics associated with the deeper environment extend up into 35 shallow burial conditions and, together, these form a spectrum of micro-to meso-scale 36 textures that may be used to help identify an accretionary prism setting. 37 38 2. Geological context 39
The Variscan basement of the Sudetes Mountains in SW Poland is complex (e.g. 40 Mazur et al. 2006 ), but its pre-orogenic history is now revealing a picture of early Palaeozoic 41 ocean opening and late Palaeozoic ocean closure (Linnemann et al. 2007 Fig. 3 ). They are composed of various size clasts and olistoliths of 62 greywackes, cherts and rare volcaniclastic rocks embedded in a dark, mud-dominated matrix. 63
Clasts are cm-to dm-scale ( Fig. 4a-c ), up to a few hundred meters (map scale) across. Rare 64 conodonts and graptolites suggest blocks of Ordovician-Devonian age in matrix that includes 65 Devonian -lower Carboniferous material (Haydukiewicz & Urbanek, 1987) . 66
The mélanges are polygenetic, both in terms of sediment provenance and formation 67 mechanism. A tectonic fabric developed within water-saturated and only partially 68 consolidated sediments (Collins et al. 2000) . Overall, the metamorphic grade in the Kaczawa 69 Unit varies from very-low grade (Kostylew, 2008) Observations have been made in the field of a relatively well-exposed section of the 100
Rzeszówek mélange (Figs. 1, 4c). 101
Our work concerns very low-grade metasedimentary rocks (Kostylew, 2008) , where 102 the primary sedimentary features are well preserved. Therefore in this paper we omit the 103 prefix 'meta' in names of the very-low grade metamorphic rocks and use sedimentary rock 104 nomenclature, as recommended by . from > 1 mm to a several cm across; these typically are partly to wholly rounded and 118 lithologically closely resemble the sandy layers in the mud-dominated facies, described 119
below. There are also more or less articulated slabs of the sand-mud turbidite facies that may 120
show either imbrication or pull-apart structures ( Fig. 4a-b ). 121
The Rzeszówek mélange crops out in the eastern part of the large section near to 122
Rzeszówek village in the northern part of the Kaczawa Mountains (Fig. 1a ). The mélange 123 6 matrix is built of fine-grained, black, foliated and strongly disrupted slates, which are host 124 sediments for fragments, lenses and large (up to 2 m in size) clasts of various sandstones and 125 cherts ( Fig. 4c ). In one of these fragments -a partly disrupted layer of grey silica-rich slate 126 adjoining black muddy matrix -Late Devonian to Early Visean conodonts have been found 127 (Haydukiewicz & Urbanek, 1987) . 128
4.a.2. Coarse sandstone facies 129
This facies comprises medium to coarse, moderately to poorly sorted sand with 130 scattered 'floating' clasts of fine to medium gravel-grade arranged in units typically ~10 to 50 131 m thick (Szaynok, 1989 1 ; Fig. 4 ). These are massive and show both indistinct fining-up and 132 coarsening-up trends. These rocks are the 'volcaniclastic facies' of . 133
Typical Bouma sequences have not been recognized. This facies is consistent with deposition 134 from high-density turbidity currents in which the suspended sediment immediately above the 135 aggrading surface was at sufficiently high concentrations to suppress turbulence and prevent 136 the formation of tractional sedimentary structures. 137
4.a.3. Mud-dominated facies 138
More coherent units (olistoliths in part?) of mud-dominated facies comprise dark grey 139 mudstone, often laminated or interbedded on a mm-cm scale with fine sandstone ( Fig. 4d-l) . 140
The thinner layers of mudstone tend to be continuous on the scale of a core sample while the 141 thicker sandstone layers tend to be discontinuous ( Fig. 4i-l) , locally showing ripple forms and 142 load/flame structures ( Fig. 4e-f ). Most individual layers have sharp bases and tops with 143 distinct graded (fining-up) units being rare. Homogeneous mud layers, up to 2-3 cm thick, 144 sporadically occur ( Fig. 4d-g) . Interspersed with, and grading into, this facies is one that 145 7 shows interlamination of mud and silt on a mm scale, individual laminae being generally 146 sharply defined and continuous ( Fig. 4d-e ). 147
The style of primary bedding in thicker layers is consistent with deposition from low-148 density mud-rich turbidity currents and may be interpreted in terms of Bouma D (with sand- Small-scale disruption of the layering is abundant and we suggest a trend in its 173 progressive development that we link with an increasing effect of fluid throughput through 174 the sediment mass. Thus: 175
(1) The sedimentary lamination is essentially undisturbed, except where disruption has taken 176 place by the clear effects of loading of sand layers into underlying mud immediately 177 following deposition ( Fig. 4d-f ). 178
(2) Diffuse streaks of mud more or less perpendicular to bedding are superimposed upon the 179 primary stratification and locally grade into discrete mud veins that begin to cut across and 180 disrupt bedding ( Fig. 4g-h) . 181
(3) The mud veins become better defined than in (2), more closely spaced and pervasively cut 182 across the bedding. Where there is a marked contrast in lithology (in sand-mud interlayering), 183 the sand laminae become pervasively disrupted into a chequer-board style appearance ( Fig.  184 4i-j). Commonly the sand layers become yet more fragmented with the edges of the segments 185 being rounded and diffuse, the whole assuming a 'cloudy' appearance ( Fig. 4k-l) . 186
Typically, individual sand layers are segmented by variably spaced more or less 187 distinct vertically aligned mud streaks while loaded ball-like structures and synsedimentary 188 faults are common ( Fig. 4i -j: e.g. to left of arrow in 4i)). The thicker sandstone layers are 189 much more commonly disrupted than the thin sandy laminae (Fig. 4i-l) . Martill, 1993; 206 Levin, 2003) . A contributory factor to the absence of benthic macrofossils may have been the 207 continual or intermittent presence of anoxia at the sea floor, as was common in Palaeozoic 208 times (Davies et al. 1997 (Davies et al. , 2009 , and refs. therein). However, typical organic-rich 'anoxic' 209 hemipelagic laminae (cf. Cave, 1979) were not recognized in this study, perhaps because of 210 sustained high rates of sedimentation. 211 212
5.b. Stratal disruption 213
A characteristic feature of these deposits is the widespread evidence of immediately 214 post-depositional disruption of the bedding by loading and fluid/mud injections. This is so 215 pervasive a feature that it essentially defines a distinct facies. The pattern of progressive 216 deformation observed involved the upward movement of intra-stratal fluid which locally took 217 the form of mass transfer of sediment-fluid mixtures (Figs. 4, 5) . In detail, the layer-218 disrupting structures resemble the typical load and flame structures also present but differ 219 from them in the more marked segmentation of the coarser layers, the more intergradational 220 and fluidal appearance of the contacts at the points of disruption and the widespread presence 221 of mud veins cross-cutting the primary lamination. The key factors here seem to be a rapid 222 rate of sedimentation overall to give rise to successions of water-saturated muddy sediment; 223 the resultant compactional dewatering may have been enhanced by throughput of fluid 224 expelled from actively deforming strata atop the descending plate. The mud veins in 225 particular resemble similar phenomena that have been attributed to multiple fracture 226 formation in soft sediment by the passage of earthquake waves ( Fig. 4g-h We interpret this set of characters as being consistent with deposition in a submarine 245 trench with active subduction, as regional geological studies (Kryza & Zalasiewicz, 2008) 246 and the tectonic fabric studies of Collins et al. (2000) have indicated (Fig. 5 ). We suggest, 247 further, that the assemblage of characters that we have recognized, particularly in the mud-248 
